
64 July 17,1915 

Street at Times Square, temporarily raised. 

Deep rock cut on Mott Avenue. 

Interior of the double deck bridge. 
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I
F the task of digging .out a subway close under 
the surface without disturbing traffic overhead or 

elevated lines above and the foundation of buildings 
alongside is difficult, it will be readily appreciated 
that the engineer's hardships are greatly multiplied 
when he must, at the same time, make connections 
with existing subway lines without interrupting the 
flow of the traffic over them. 

Joining the New With the Old at Times Square. 
As explained in our issue of July 10th, the exist

ing subway running under upper Broadway, will be 
diverted from its present cour:se across town at 
Forty-second Street and continue down Seventh Ave
nue. The new line is being grafted upon the old at 
Times Square. At this junction the roof of the sub
way must be redesigned so as to cover the diverging 
tracks. But the work is greatly hampered by lack 
of room between the street surface and the subway 
roof. The subway runs so close to the surface that 
there is only just room enough for the trolley con
duits, and in some places the yokes of these conduits 
rest directly upon the roof. 

In order to provide clearance for the workmen it 
was found advisable to raise the street level at this 
point about three feet. This was accomplished by 
laying an elevated, timber decking with ramps lead
ing from the present street surface up to the new 
level. Into the cramped quarters under this decking 
and through the usual tangle of pipes and conduits 
the workmen have crept and cut away the concrete 
arches of the present roof. 

When the subway was first built, it was designed 
to provide a clearance of at least six inches between 
the tops of the cars and the bottom of the roof gird
ers. But since that time the rail base has been 
raised two inches and in some places, owing to local 

. conditions, there is actually a minimum clearance of 
only 2% inches. With such a slight clearance, the 
difficulty of cutting a way the concrete arches be
tween the girders without disturbing traffic and 
dropping the broken concrete upon the tracks below 
may well be imagined. An ingenious form of shield 
was devised by Mr. G. H. Clark, Engineer of the 
contractor, which was fitted in the arches. This 
shield was held in place by means of rods with 
T-heads, the latter being slipped into slots and 
then turned at right angles so as to engage the shield 
and hold it in place. This shield was introduced . 
into place from the outside of the subway structure, 
through a slot cut in the side wall. Then by means 
of block and tackle it was hauled the length of the 
arch, step by step, as the work of removing the arch 
proceeded. Of course, the suspension rods were 
keyed to prevent them from turning, and the great
est care was exercised to prevent sagging of the 
shield, for with a clearance of only 2% inches, there 
was the constant danger that some part of the work 
might project and rip off the roof of a passing car. 
This work, however, has been completed now with
out any accident. 

Because of the greater span required in the new 
roof, heavier roof beam!" must be used. But there 

is little room for a greater depth of beam. Conse
quently beams of heavier section and only slightly 
greater depth are used. The columns to support 
these beams must be heavier than those now in use, 
and the positions of the new columns are limited 
by· the positions of the tracks and also by the posi
tions of the yokes of the trolley conduits overhead, 
for the new roof-beams must be placed between 
yokes, in order not. to interfere with them. The 
concrete and waterproof covering over the beams 
brings the top of the subway roof so high that it 
actually forms the floor of the trolley conduit, and 
the yokes cut into this roof. According to the plans, 
several of the newl columns must be placed along the 
line originally occupied by the southbound local 
tracks, and recently the trains have been diverted 
over a new track to the west, While the new columns 
are being set in place. Nearly all of the work, and 
it is now rapidly nearing completion, has been done 
from the outside of the subway structure, and there 
has been practically no interference with the oper
ation of trains. 

Where Three Subways Meet. 
An even more difficult situation in certain respects 

is to be fOllnd at Forty-second Street and Park Ave
nue, where the subway traffic is, eventually, to be 
diverted eastward to travel up Lexington Avenue. 
Here there is no· ordinary turnoff at grade. 

When the Forty-second Street section of the sub
way is abandoned for through service, the two north
bound tracks will be used for a shuttle service be
tween Times Square and the Grand Central Ter
minal. The Stein way tunnel, which has just been 
opened, runs east from Park Avenue, and lies at a 
much lower level; but eventually it will be extended 
to T�s Square, rising to join the present south
bound Forty-second Street tracks near Sixth Avenue, 
and Forty-second Street 
and Park Avenue will, 
therefore, be a most im
portant junction for here 
three subway lines will 
meet and contact with the 
New York Central & Hud
son River and the New 
York, New Haven & Hart
f o r  d Railroads in the 
Grand Central Terminal. 
There is the further prob
ability that still· another 
subway will come in here 
for the Hudson & Man
hattan Railroad Company 
holds a franchise for the 
extension of its line to 
Park Avenue and Forty
second Street. 

The accompanying map 
will help to untangle the 
maze of traffiC at. this 
spot, showirig also the 
loop of the Grand Central Fig. 2.-Method of uncovel 
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N.B.LOCAL 
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S.B.EXPRESS 
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N.B.EAST ..... � 

� N.B.WEST •••••• 

_a::::zI S.B.EAST 
S.B.WEST 

Double-deck bridge over the New York Central 
Railroad. 

Skeleton model, showing how the subway twists on Lexington Avenue. North of the statioJl 

are classified as expresses or locals- At the station northbound trains are on the upper lev. 
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e Streets of New York-II 

Railway Terminal. To avoid congestion 
an elaborate system of platforms must be 

As shown in the map, the pres-

ent northbound station platform will be ex

tended so that the shuttle trains will �et 
"
off _�nd 

take on passengers nearer the Grand Centr�l Ter

minal, and also nearer the Lexington Avenue sub

\yay station or "Diagonal Station" as it is commonly 

called by the engineers, because of its position with 

respect to the streets. A broad mezzanine platform 

will be built oyer the latter station, connecting by 

a ramp \yith the end of the shuttle station platform. 

This will gi ye access to all the tracks of the diagonal 

station, while a bank of elevators and a stairway 

will lead down to the station platform of the Stein

way tunnels. 

The' 'Corkscrew" 

Construction 

Under Lexington 

Avenue 

Explained 

press tracks of the new line and the express tracks 
of the existing line. Starting at about Thirty-ninth. 
Street, the new express tracks will converge from 
the existing tracks, until they pass between them; 
then they will sink rapidly until they have gained 
sufficient headroom to pass under the existing sub
way and turn east into the Grand Union lot. The 
SOllthbound local' track of the new line will turn 
we:;t from the jJresent tracks at Thirty-eighth Street, 
und run under the sidewalk of Park Avenue until 
it has sunk to a sufficient grade to pass under the 
existing tracks. Unfortunately, there is not enough 
room under Park Avenue for the new northbound 
local track to turn off and clear the existing track 
south of Forty-first Street. It will be impossible for 
the track to sink to the level of the diagonal sta
tion after clearing the existing track, without tak
ing too steep a grade, and so it will have to begin 
its downward incline before clearing the track. The 
existing track will have to be suspended and its bed 
and ballast removed, while a new track is built 
under it and run down to the proper grade. All 
this work must be done without disturbing traffic, 
so that some night when the new line is completed, 
the old tracks can be ripped up and trains can travel 
over the new line without any delay. 

Work in Treacherous Rock. 

July 17, 1915 65 

Steel work in the Steinway tunnel. 

To the ea!<t of Park Ayenue Forty-second Street 
runs on a dowllward grade, and in order to provide 
headroom for the mezzanine platform, the new sta
tion must be placed at a lower level than the pres
ent subway. Were the new station to be built on 
Forty-second Street, it would contain a double curve, 
one end running around from Lexington Avenue into 
Forty-second Street, and the other from Forty-second 
Street into Park Avenue. Fortunately, the City was 
able to acquire the property at the southeast corner 
of Forty-second Street and Park Avenue, where 
the Grand Union Hotel was formerly located, and 
to purchase an easement from the Grand Central 
Terminal property at the northwest corner of Lex
ington Avenue and Forty-second Street; so, instead 
of following the street line, the new subway will 
cut diagonally across from Forty-first Street to 
Forty-third Street and here there is ample room for 
a tangent station.-

1'he work is made particularly hazardous by the 
treacherous character of the rock through which the 
tunnels must be cut. When the existing subway 
tunnel was run close to the eastern building line of 
Park Avenue, the nature of the rock was not so 
clearly understood and there were some slides. The 
rock of Manhattan Island, known as Manhattan 
schist, is made up of yery hard material interspersed 
with large pockets of disintegrated rock. Further
more, the rock is full of seams which dip generally 
to the westward, although this is not universally 
the case, for once in a while a seam is encountered 
which takes a dip in the opposite direction. The 
diSintegrated rock is often so soft, that after ex
posure to the air for a short time it may be broken 
off with the fingers and pulverized in the hand. 
With rock of such a character it will be appreciated 
that the task of cutting away the core between the 
existing tubes is an extremely delicate one. These 
tunnels are formed with an arched roof, and it will 
be necessary to cut away one side of the arch. 
We must not forget that trains run through this sec
tion during the rush hours, under headway of a 
minute and a half, and even during the slack hours 
between 1 A. M. and 6 A. M., a local service of seven 
and one half minutes headway is maintained. There 
is little opportunity, therefore, to work from the 

existing tunnels. However, they are to be attacked 

from the outside and they have been lined with a 
timber shield to catch falling particles. A drift 
has been run from the Grand Union lot under the 

subway, and up through the core between the sub
way tunnels, and at present writing the task of 
breaking into the present subway tunnels is about 

Double deck construction on Lexington Avenue. 

on at 42nd 

'k Avenue. 

A grade connection with the existing subway is 

out of the question because it is impossible to reach 
the lower level in the 
short space between the 
present line and the end 
of the diagonal station. 
Instead t h e  connection 
must be made s e v e  r a I 

l!locks farther south. The 
present subway consists 
of two double-track tun
nels on one level, one tak
ing southbound express 
and local trains, and the 
other northbound locals 
and expresses. W h e n  
these subway t.u n n e  I s 
were driven the tunnel 
on the eastern side of 
Park Avenue was moved 
well o,er t o w  a l' d the 
building line. This left a 
thick core of rock be
tween the two bores. Now 
this core is being c u t  
away so as to make con-

old subway under Park Avenue. nections between the ex- (Concluded 011 page 69.) 

rains are classified as bound to or from the East or the West branch, while south of the station they 

hbound below. There are no grade crossovers and switching is done after leaving the station. 

Temporary timbering to support the street. 

Timbering to hold up a section of badly seamed 
�ock. 
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Eft'ect of Pressure on the Diver drawing is Ii view looking south, and 

hence represents operations on the easter-( Concluded from page 61.)  
ly tube where the direction of the seams 

the man out of the more dangerous. pres- in the rock is such as to produce a thrust structed there. sure zone below. toward the uncovered side of the tube. A Tangle of Track Linea on Lexington 

at practically the same level preparatory 
to taking the dip under the Harlem River 
in the four-track tunnel that has been con-

Were he brought up slowly from 175 'I.'his work will be very precarious and Avenue. feet, as was so long the practice, the great- can be carried out only in a small section Between 118th Street and 131st Street, er pressure and the length of his time in at a time. By means of a telephone con- tIle subway .twists in a most amazing manit would have driven the nitrogen deeper nection with a watchman stationed in the ner which cannot be understood without .into his tissues and thus increased the subway, the blasts will be timed to take so�e study. We have endeavored to make measure of his saturation. From 70 feet place' when no trains are passing. this clear by preparing a skeleton model up, the period of decompression can be Having bared the tunnel roof, the next of the section, and showing the various abridged by 10-foot stages of ascent, and operation is to cut into it, as indicated by tracks by lines differently marked, so that these concluding steps or pauses are operation 4. Material that falls from the they can be followed readily. In order to lengthened as the surface is nearedc-the roof will be caught by the wooden shield understand the drawing we must first longest halt being the last one below the beneath. Because of the lateral thrust seek the reason for this bewildering tansurface when the final surcharge of nitro- 'produc�d by the seawy rock, it will n?t be gle. Starting at 118th Street: the tracks gen is brought into the general circulation safe to cut away the entire roof at a smgle arc on two levels, the local trains occupyand carried out of the body with the operation, but small openings will be made ing the upper tracks and the express breath. When Crilley's associate, Drelli- in it at intervals ' tl1rough which roof trains the lower ones. It was not considshak, led the way in this deep-water work, beams may be inserted and abutted against ered advisable to bring them into the 125th by going down to a depth of 274 feet, he the farther hal{ of the arch� : The latter Street station in this way . for the .followwas held, when ascending, at ten feet will be left standing and 'wUi form .a part :ing-reltSORS : In the mQrning' the. bulk of helow the surface for more than an hour. of the permanent roof structure. passeng�r travel will run south to ' the In this manner, recourse to the recompres- Operation 5 consists in cutting away business section of the city and at night sion chamber was obviated. the bench of rock down to sub-grade and the tide will fiow north. In other words, But so eminent an authority as William putting in a good foundation for the roof in the morning the bulk of the passengers Wallace Wotherspoon, who had charge of columns, while operation 6 consists in put- will be entering the station and in the the salvage operations on the "Empress of ting in the roof beams in pairs, 3 feet evening they will be leaving it. PassenIreland," where his men worked 160 feet apart, and then concreting between them gers will not mind walking down two down in very cold water, believes that a to form a section of . the roof and side fiights of stairs to reach their trains. But distinct advance can be made in the art walls. . In our drawing the rock ' on the if the northbound expresses ' came in at by bringing the men to the 10-foot depth right-hand . side has been cut away . by the lower level in the evening, the crowds as now, but then to take them out of the the artist so as to show the various oiler- of passengers would find it a great hardwater and to put them into the recompres- ations. As a matter of fact the roof ship to have to climb up two llights of sion chamber for decompression-thus beams will extend to the rock on the right- stairs to the street. For this reason it was a"oiding the lone suspension in the water hand side of the cutting and will be decided to place all southbound trains, ncar the surface, which must sap the wedged against it so as to take the lateral whether express or local, on the lower vitality. He logically believes it is better thrust. After two pairs of roof beams level and northbound trains on the upper to place the men in the chamber, where have been set in place, the portion of the they can rest after getting out of their arch between them will be removed and diving dress and damp garb, and, if neces- replaced with the new roof construction. sary, be given something warm to drink. Where they meet the arch the roof beams A sudden squall would endanger the life wlll be temporarily supported upon the of a diver hanging overboard from a ves- timber shield, while operation 7 is going sel a short distance below the surface, and on, the latter being that of removing the practical commercial reasons would argue bench of rock and the side wall of · the 
in favor of substituting the recompression existing subway structure. chamber for a prolonged halt at the final Operation 8, which is not marked in the stage of ascent. 

Despite the extraordinary work of Cril
ley and his companions at Honolulu, a 
w�rd of warning is due to those who 
prophesy that divers will soon be able to 
go still deeper. It must be remembered 
that compressed air means compressed 
oxygen as well, and oxygen highly concen
trated in this fashion becomes a pr� 
nounced irritant wlien inhaled for a con
siderable period. Crilley, himself, devel
oped pneumonia shortly after his last 
submergence, and the condition of hiR 
lungs since has been of a grave character. 
Indeed, he is to,.day well nigh a physical 
wreck. While science has made it possible 
for the human body to battle successfully 
with the heavy pressures of deep sub
mergence, it has not done away with the 
chemical problems that must of necessity 
I�rsist. An excess of oxygen will inllame 
the lungs when exposure exceeds certain 
physical powers of endurance. In this, 
we see one more barrier that nature in
terposes to man's penetrating farther into 
th!.' ocean's depths for the treasures hid
den . there or for the immediate salvage 
of some foundered craft. 

drawing, consists in replacing the timber 
supports for the roof beams with steel 
columns placed between the tracks. In 
the existing structure a '  set of ducts . is 
located 'between the tracks and under that 
is a drainage pipe. As this construction 
would not afford a sufficiently solid foun
dation for the columns, the ducts will be 
removed, and in their place will be a solid 
concrete foundation in which a pa,jr of 
I-beams are embedded. This work inside 
the tunnel will be particularly tedious be
cause of interruptions by passing trains. 

Where the new express tracks sink 
between and pass under the present 
subway line, it will be necessary to ex� 
pose the entire subway structure and . re
construct it so that the old line can bridge 
over the new with a minimum of clear
ance. For this purpose the street at that 
point has been replaced with a timber 
decking and Is supported on girders. Sus
pended from these girders by means of 
rods passing through holes in the roof of 
the existing tunnel there will be shields 
to prevent falling masses from obstructing 
traffic below. With these shields in place, 
the tunnel rO()f wlll be taken a way as 
will also the side walls and a new struc
ture will here be built to conform with the 

level. 
Referring now to our skeleton model, ' 

we can readily see that the northbound 
local track, which is on the east side at 
118th Street, shifts westward and enters 
the station at the west side of the central 
platform, while the northbound express 
climbs steadily until it reaches the upper 
level on the east side of the station plat
form. Of course, to permit this shifting 
of tracks the southbound local and ex
press train must be depressed, but we 
need not consider them just now. The 
northbound' trains come into the station 
without any switching. But after they 
pass the station, they are routed accord
ing as to whether they are to take the 
Jerome Avenue line after passing under 
tbe Harlem River or the Westchester Ave
nue line, the former being a branch to 
the west and the latter a branch to the 
east. The switches are set while the 
trains are standing in the station. Locals 
or expresses that are to run to the east 
branch are switched to a central or third 
track that runs eventually to the extreme 
eastern side of the system. Trains that 
are to take the. western branch continue 
on their own side of ' the subway, whether 
local or express, until this central track is 
cleared. Then the local and express 
tracks merge into one, which takes its 
proper place on the western side of the 
system: 

Considering now· the southbound trains, 
we find that they come into the station at 
125th street without any switching, the 
trains from the western branch being on 
the west side of the station .and those of 
the eastern branch on the east side of the Railroads Over and Under the ' Streets 

of New York-II new design. station, but after passbig the station the 
A Double-decked Subway. expresses must be separated from the l?cal ( Continued from page 65. ) 

In order to provide sufficiently . Wide trains. The express trains are switched to begin. It is only by nibbling tactics platforms and stations without taking over t�' it common central track which eventuthat the work can be carried on, for every private property and without interfering ally finds itself on the lower level· and precaution is being taken to protect the with basement structures ' along the line, western side of . the structure, wbile the existing subway. a large part of the Lexington Avenue sub- southbound locals come from the east and 
Uncovering the Existing Subway. way is double decked, the express trains west sides of the station and climb to the 

kin th I . I el and the locals the upper level, eventually coming together at A very ingenious plan of procedure has ta g e ower ev . 
1 I th levels are so about 118th Street on the upper west side. been worked out by Mr. Robert A. Shailer, upper leve . e .  . ' . . 

sin . d tio suf By means of this. apparently com. plicated Tunnel Engineer f<U" the contractor, whicb close that a ge eep excava n -, 
i th . 1 . the' tunnels s· tructure .gr·ade croSsings are avoided and is illustrated in FIg. 2. It shows the oper- fiees, . while n 0 er p aees . , . -

. ed b thi' ck . tition of rock · all the switching for . trains is done while atl· ons as they will probably be performed are separat . y a . liar . . ' " • • . . 

th t t t' he trains are taking on or letting ' off p.as-.nd the order in which they will be car- for the local track ow . e s ree . 
ried out. As explained above, a shield" s�r�ac� to a certain extent, so ,�that . the sengers in the station . 
. has already been placed in each tunnel. �tations will not be . far bel,

ow ground. After passing the Harlem River the 
FI·rst a drift (operation No. 1 )  is Sta. riplg at Forty-fourth . Street we find western branch of the new subway runs 

cti tinuln to under the main line of the New York Cen-carried along the existing subway tube �. lIis two-level constru . on . . con . g . .  
d h pace tral &: Hudson River Railroad and · then well above the spring line of the arch, so 102. n.d. -Str,ee. t, beyon W a ,s . . . . 

sin B t t crosses over the' existing subway at th!.' as to leave a bench of rock to take ' pie a11 four tracks are on a 
. 

• .  ' u a 
thrust of the arch. From this drift the about 112th Street, the �rott Avenue station. Here the high arch 
work proceeds laterally, the rock being tion begins again, continuing past the .of the station has been cut away and the 

ti d to new line !!andwiched between the existing removed from the roof of the tunnel as 125th Street express sta on an on 
indicated by operations 2 and 3. Our 131st Street, where we find them all again subway and the street above. A little 
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The Price of Progress 
THE Panama Canal stands as 
. one of the most marvelous 
achievements of the age. Into its 
. construction went not only the high
est engineering skill, but the best 
business brains of the nation, backed 
by hundreds of millions of dollars. 

Suppose conditions not to be fore
seen made it necessary to replace the 
present canal with a new and larger 
waterway of the sea-level type. to 
be built in the next ten . years. 

Also suppose that this new canal 
would be the means of a great sav
-ing in time and money to the canal
using public. because of the rapid 
progress in canal engineering. 

This sounds improbable ; yet it 
illustrates exactly what has hap-
pened in the development of the 
telephone. and what will certainly 
happen again. 

Increasing demands upon the 
telephone system. calling for more 

extended and better service. forced 
removal of every pint · of the plant 
not equal to these demands. Switch
boards, cables, wires and the tele
phone instrument itself were changed 
time and again, as fast as the ad
vancing art of the telephone could 
improve them. 

It was practical to do all this 
because it greatly increased the 
capacity of the plant, reduced ser
vice rates and added subscribers by 
the hundred thousand. 

In ten years, the telephone pl�t 
of the Bell System has been rebmlt 
and renewed, piece by piece, at an 
expense exceeding the cost of the 
canal. 

Thus the Bell System is kept at 
the highest point of efficiency, always 
apace with the telephone require
ments of the public. And the 
usefulness of the telephone has been 
extended to all the people. 

A M E R I C A N  TE L E P H O N E  A N D  T E L E G RA PH C O M PA N Y  
A N D  A S S O C I AT E D  C O M P A N lES 
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A. C. and D. C. Electric 
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1 98 Loomis St., Chicago, Ill. 
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farther on there is a double-deck bridge 
over the Hudson Division of the New York 
Centl'al Railroad. The upper deck carries 
the street traffic and the lower deck, which 
is slightly skewed with respect to the up
per one, carries the suhway. This deck is 
inclosed to keep out the smoke and gases 
of passing locomotives. 

( To be continued. ) 

The Motor Truck and the Road 
( Continued ,rom page 66. > 

the blows which are always struck 
on a road surface and which are 
due to even the slightest inequalities. A 
pneumatic tire is more resilient than is 
one of solid rubber, the flattened surface 
is, therefore, greater, and the weight per 
square inch of contact for loads of a given 
size is consequently less. 

As motor vehicle tires are always of 

ADVERTISING 
CLASSIFIED 

LA THES AND SMALL TOOLS 

"STAR" urI. LiB. of 
Attac� ••• b 

!:rp!;:� LA THES 
'Suitable tot hoe accurate work 
in the repair ihoP9 I1ara8'e. tool 
room and machine shop. 

Send for CatalOlll. B 
SENECA FALLS MFG. CO .• 

695 Water Street 
Seneca Fall •. N. Y . . U.S.A. 

WORK SHOPS 
01 Wood and Metal Workers, without 
.team power. equipped with 

rubber, and as their width is generally · BARNES' Foot Power 
greater than is that of the steel tires of MACHINERY 
horse-dra wn vehicles carrying equal loads; allow lower bids on job. and give 
we find a double reason why, upon these greater profit on the work. Machines 
considerations alone, horses and wagons oent on tri.al if desired. Calalog free. 
d:rmage road surfaces more seriously than W. F. &: JNO. BARNES CO. 
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au impossible undertaking to attempt to 
measure the actual area of road contact 
of every vehicle, it is probable that a cer
tain constant will be adopted for each 
class of tire, so that this figure, when in
troduced into the formula taking iHto ac
count the width of the tire, its diameter, 
and the total load on the wheel, will give 
approximate results for determining the 
road destructiveness of any wheel at a 
given speed. 

Banking Roads to Prevent Skidding. 

There is one important factor affecting 
road wear that we have not as yet con
sidered, and one in which the motor car 
is by far the more serious offender. This 
is tire slipping and skidding-skidding be
ing generally understood to mean a side 
slip, while slipping wheels indicate a loss 
of traction in a forward .direction. Skid
ding is primarily dependent upon speed, 
although nature of road surface, tire 
surface, and "suddenness" of the turn 
play an important part. Slipping is solely 
dependent upon the nature of road and 
tire surface,.; and the amount of accelera
tion. Skidding plays its most destructive 
pa rt on winding roads that are not prop
erly hanked, while the results of slipping 
are seen most frequently at the beginning 
of hills or at other portions of the road 
where natural or artificial obstacles make 
it neCeRf<ary for the majority of cars to 
shift to a lower gear. 

Whenever a moving body is turned aside 
from its natural direction, there if< a tend
ency for the wheels to continue in that 
direction because of the physical law re
lating to mass and velocity and the effort 
required to divert a moving body from a 
straight line. The greater the adhesion 
between the tire and the road, the greater 
is the tearing effort applied to the road 
surface. Therefore, even though skidding 
does not actually take place, the effect of 
diverting the heavy and rapidly-moving 
mass from its original direction is evi
denced at all sharp turns. Where the 
road surface is loose, its top will be 
thrown aside in wide paths, due to the 
side-sweep of · the wheels and the greater 
width covered hy the tread,; hecam:e they 
are following the path of an arc rather 
than that of a straight line. The effect 
of a properly banked curve is to assist 
the change in direction of the car, and 
therefore roads scientifically constructed 
will not show the undue wear on the turns 
that is the case with "flat" corners. 

Slipping Oft Application of the Brake. 

The slipping of a tire at high speeds of 
travel might not be perceptihle, but ex
periments have shown that, even on a 
hard, dry surface, this amounts to some 
four 01' five per cent at rates of travel ex
ceeding forty miles per hour . .  But it is 
the slippage of the rear wheels due to the 
sudden application of increased power 
that is the most destructive type on road 
surfaces. . This is primarily dependent on 
power and gear ratio. it has, therefore, 
been decided by those experts who are 
endeavoring to reach a satisfactory meth
od. of equable taxation for all road ve-
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